A standardized test for the identification and characterization of melanins using electron paramagnetic resonance (EPR) spectroscopy.
Melanins are complex, incompletely understood polymeric pigments that historically have been difficult to investigate with common chemical, histochemical, and physicochemical techniques. Because these pigments uniquely contain a stable population of organic free radicals, electron paramagnetic resonance (EPR) spectroscopy is a particularly effective method for studying them, and a set of qualitative EPR criteria has been established for their identification. However, a number of practical problems have arisen in applying these criteria to identify and characterize unknown pigments in relatively scarce pathological specimens, indicating that a standardized approach is needed. As reported here, a standardized EPR test for melanin based on the EPR criteria has been developed, guided by the requirements that it be sensitive, accurate, simple, and easy to interpret. It has been evaluated using the well-characterized synthetic melanin prepared by alkaline autooxidation of 5,6-dihydroxyphenylalanine (Dopa) and initially applied to the identification and characterization of an unknown pigment purified from an unusual malignant lung tumor.